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AfeThls  study  recowands  a  nuaber  of  force  aodemlaeUea  options  to  laorove 
the  capability  of  land  based  tactical  aircraft  to  aepwart  PACOtl’s  requirements 
Current  capabilities  and  deficiencies  of  these  forces  4a  the  Mission  areas  of 
land  attack,  war 1 tine  suooort,  and  air  suoerlorlty  are  discussed.  Recommenda¬ 
tions  for  redressing  identified  deficiencies  are  aadeadrfch  are  based  on 
existing  assets,  prograaaed  assets,  or  aodlfications  No  these  assets.  Both 
near  tern  (<198S)  and  longer  tens  options  are  Included.  Ganhasis  has  been 
placed  on  providing  1aproved_dual_ca£^lg_^stfl^j^jjgrfde  CINCFAC  with  the 
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began  in  mid-January  1992  (but  building  on  mark  comp la ted 
during  FY81) ,  to  assist  the  Defense  Nuclear  Agency  (DMA)  in 
formulating  suggestions  for  improving  the  capabilities  of 
CXNCPAC's  land-based  air  component,  the  Pacific  Air  Forces 
(PACAF) .  We  have  chosen  to  focus  on  PACAF  owing  principally 
to  the  brevity  of  the  tiaa  available,  but  also  in  the  belief 
that  CXNCPAC  is  clearly  aware  of  the  important  contributions 
which  can  be  made  by  the  long-range  hosiers  of  the  Strategic 
Air  Command. 


In  the  sequel  we  address  four  principal  issues: 

•  Increased  Range 

•  Land  Attack 

•  Maritime  Support 

•  Air  Superiority 

Two  of  these  issues,  "increased  range"  and  "maritime  support", 
bear  siention  here  briefly. 
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Figure  1.  jfl  The  PACOH  Region  in  Relation  to  the  Other  0.8.  Unified 
and  Specified  Coemanda.  (Ref.  1) 
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MODERNIZATION  R£< 


The  subsequent  sections  detail  the  aodernization 
recommendations  developed  in  this  study  for  land-based  air* 
craft.  These  reera^ondations ,  and  the  exporting  rationale 
will  be  addressed  in  four  categories 


a.  |p  Maritime  surveillance— The  r«qnind  marl  tine 
surveillance  capabilities,  to  support  an  expanded  role  for 
land-based  aircraft  in  mar i tine  support,  include  the  ability 
to  detect,  track  and  identify  naval  surface  faeces  over  large 
ocean  areas  in  the  Western  Pacific.  Current  -airborne  surveil¬ 
lance  assets  have  the  potential  to  perform  t twist  functions, 
with  systems .currently  under  development  promising  further 
enhancements.  Of  course,  the  U.S.  Navy  surveillance  assets 
already  provide  the  type  of  acquisition  capability  desired 
and  with  proper  coordination  could  support  maritime  attack 
adssions  by  land-based  tactical  aircraft,  bo— ver",  a  sole 
reliance  on  these  assets  could  unduly  limit  the  potential 
areas  of  operation,  depending  on  DSN  battle  group  dispositions. 
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;The  first  function,  location  of  —iMiri,  is 
performed  using  the  tirae-dif  ference-of-arri«ml  (TDOA)  of 
a  given  signal  between  two  pairs  of  airborne  platforms 
(TR-1  aircraft) ;  the  location  being  determined  by  the  common 
intersection  of  the  two  hyperboloids,  calculated  from  the 
time-differences,  with  the  surface  of  the  emrth.  This 
technique  may  be  thought  of  as  an  inverse-JJMAN  process, 
where  the  locations  of  three  receivers  asm  eery  accurately 
known  with  the  location  of  the  transmitter  subsequently 
determined.  (With  IOBAN,  it  is  recalled,  the  locations  of 
three  transmitters  are  very  accurate ly-fcmsmm,  with  the 
location  of  th  receiver  subsequently  determined — the 
processes  are  identical.) 


Ip  in  this  process,  the  positions  of 
platforms  (TR-ls)  are  determined  with 


three  receiving 
Serable  precision 


A-l 


by  DME  (distance  measuring  equipment) .  ONE  is  Mttdag  more 
than  an  extremely  accurate  version  of  the  ONE  associated 
with  standard  TACAN  stations.  Each  TR-1,  then, '■amt  be  in 
line-of-sight  (LOS)  of  three  surveyed,  ground-based  ONE 
stations— from  which  three-cocriinate  position  data  can  be 
determined.  (DUE  also  provides  the  data  which  supports 
accurate  weapon  guidance  for  the  PLSS  strike  fnnetim. ) 

jjjf  Additionally,  the  principal  part  of  the  processing 
of  the  signal  data  collected  by  the  TR-ls,  including  the 
calculation  of  emitter  locations,  is  performed  at  a  ground- 
based  processing  center. 

fF  Thus,  the  present  PLSS  (IOC  FY  86)  is  linked 
inextricably  to  ground-based  assets  for  two  critical 
functions:  TR-1  navigation,  and  data  processing,  for 
NATO's  Central  Region  this  linking  provides  no  particular 
difficulties  due  to  the  very  large  LOS  of  this  high  altitude 
system.  Unfortunately,  what  for  central  Europe  Is  "large" 
LOS  is  for  the  western  Pacific  "not  large."  What  is  wanted, 
then,  is  same  scheme  which  decouples  PLSS  from  its  present 
airborne  links  with  the  ground,  while  retaining  (end,  in 
fact,  increasing)  its  present  capabilities. 

U  To  achieve  this  aim,  RDA  has  conceived  a  system 
which  replaces  the  navigation  function  (the  strike  function 
would  be- retained)  presently  petformed  by  DME  with  GPS. 

That  is,  a  GPS  receiver  would  be  installed  on  each  TR-1 
with  "ground  truth"  determined  from  GPS  data  (actually, 

GPS  will  provide  three-coordinate  location  plus  velocity 
determination) .  we  have  rather  carefully  examined  this 
notion  to  determine  an  estimate  of  navigation  (location) 
accuracy  thus  derived.  This  analysis  is  presented  in 
Appendix  B  to  this  report. 
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PLSS  ERRORS  USING  GPS  FOR  RAVI 


INTRODUCTION 


It  has  bean  suggested  that  tha  Prscisioa  mention  sad  Strike 
Systaa  (PLSS)  could  ba  deployed  ovar  tha  aaa  to  locata  shipboard 
emitters  ovar  a  aids  araa.  if  this  aara  daoa,  PLSS  navigation 
using  prscisaly  locatad  groan db as ad  baacons  wald  ba  vary  diffi¬ 
cult  to  implement.  An  alternative  navigation  ay  fan  that  should 
ba  available  within  two  years  rtttr  PLSS  is  fielded  is  tha  Gnbal 
Positioning  Syatae  (GPS) .  This  systaa  is  pzeaaectly  expected  to. 
aaploy  IS  satellites  in  orbits  that  have  a  period  of  12  hours 
ad  a  radius  of  about  14,000  nai.  Each  satallite  transmits  an 
accurately  tiaad  signal  which  can  ba  received  «t  say  point  that  is 
near  tha  earth  and  within  line  of  sight.  The  position  of  the 
receivers  can  ba  date  mined  by  measuring  the  tines  of  arrival  of 
tha  signals  from  three  appropriately  located  satellites  or  by 
measuring  tha  differences  in  tha  tiaes  of  arrival  of  tha  signals 
from  four  satellites.  This  appendix  will  give  an  estimate  of 
tha  errors  incurred  in  locating-  emitters  whan  tm  uses  GPS  for 
navigation. 

Since  each  PLSS  platform  will  ba  equipped  with  a  very  accurate 
clock,  it  will  be~assmed  that  it  will  determine  its  position  by 
aeasuring  tha  absolute  tiaes  of  arrival  of  the  signals  from  each 
of  three  GPS  satallitss.  Each  of  these  tiaes  mill  be  coshered 
with  the  known  time  at  which  the  signal  was  transact. tted  to  deter¬ 
mine  the  one-way  transit  time.  Each  transit  time  determines  the 
distance  of  PLSS  from  one  of  the  satellites,  and  the  PLSS 
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1.  R.  L.  Kirkwood,  gait tor  Position  Error.  RDA  Moaorondtm 
of  19  July  1977. 
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When  this  report  Is  no  longer  needed,  Depart¬ 
ment  of  Defense  orgenlzetlons  will  destroy  It 
In  accordance  with  appropriate  procedures. 
Contractors  will  destroy  the  report  according 
to  the  requirements  of  DoD  5220. 22 -H,  "Indus¬ 
trial  Security  Manual  for  Safeguarding  Clas¬ 
sified  Information." 

Retention  of  this  document  by  DoD  contractors 
Is  authorized  In  accordance  with  DoO  5Z00.I-R, 
"Information  Security  Program  Regulation." 


PLEASE  NOTIFY  THE  DEFENSE  NUCLEAR  AGENCY,  ATTN: 
STTI,  WASHINGTON.  D.C.  20305,  IF  YOUR  ADORESS 
IS  INCORRECT,  IF  YOU  WISH  TO  BE  DELETED  FROM 
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